Improvement of catalytic properties of starch hydrolyzing fungal amyloglucosidase: Utilization of agar-agar as an organic matrix for immobilization.
In this study, amyloglucosidase was immobilized within agar-agar through entrapment technique for the hydrolysis of soluble starch. Enzymatic activities of soluble and entrapped amyloglucosidase were compared using soluble starch as a substrate. Partially purified enzyme was immobilized and maximum immobilization yield (80%) was attained at 40 gL-1 of agar-agar. Enzyme catalysis reaction time shifted from 5.0 min to 10 min after immobilization. Similarly, a five-degree shift in temperature (60 °C-65 °C) and a 0.5 unit increase in pH (pH-5.0 to pH-5.5) were also observed. Substrate saturation kinetics revealed that Km of entrapped amyloglucosidase increased from 1.41 mg ml-1 (soluble enzyme) to 3.39 mg ml-1 (immobilized enzyme) whereas, Vmax decreased from 947 kU mg-1 (soluble enzyme) to 698 kU mg-1 (immobilized enzyme). Entrapped amyloglucosidase also exhibited significant catalytic performance during thermal and storage stability when compared with soluble enzyme. Reusability of entrapped amyloglucosidase for hydrolysis of soluble starch demonstrated its recycling efficiency up to six cycles which is an exceptional characteristic for continuous bioprocessing of soluble starch into glucose.